Introduction
According to Basel II regulation, it was possible to remove from banks' regulatory capital unrealised gains or losses recognised on the balance sheet as "other comprehensive income"
(OCI) through the application of a so called Prudential Filter. The main objective of these adjustments was to reduce a source of volatility and uncertainty, arising from the changes in the fair value of banks' securities portfolio (Chisnall, However, the crisis has generated a debate on whether prudential filters have been an obstacle to the early identification of problems (Laux, 2012) . Filters allow for some losses not to be recognised in the income statement, thus generating overstated balances in a crisis that can lead banks to take riskier positions as regulatory capital appears to be sufficient. The inclusion of unrealised gains and losses, whether or not they are temporary, may introduce bank regulatory discipline, as it acknowledges the underlying position.
. Under Basel III this filter would no longer be available, which justifies the focus of the proposed analysis. The relevance of this change will depend on the amount of such gains and losses that are to be removed, the majority of which correspond to those arising from Available for Sale (AFS) securities, i.e. securities that are bought with the intention of not actively trading with them.
On average, 10% of total assets of European banks are held in portfolios that give rise to such gains and losses, while for most jurisdictions, the largest amount of AFS securities (around 80%) are debt securities. As the EU Capital Requirements Regulation is aligned with the Basel III proposal, with the final treatment that unrealised gains are to receive still under discussion, the potential impact of the new approach in EU banks can be rather large.
US and European banks have claimed that the removal of such filters would be associated with higher capital volatility, and that the greater uncertainty associated to an unfiltered approach would give rise to larger capital buffers and lower holdings of liquid assets (ABA et al. 2012 , EBF, 2012 . However, such effects would not preclude the desired regulatory objective of increased transparency and risk sensitivity in the face of liquidity shocks 2
The purpose of this study is to provide empirical evidence on banks' claims. In particular it aims at analysing the impact of prudential filters on the relative size of the AFS portfolio and on regulatory capital, using data of European banks from 2005 to 2013. It focuses on the impact of the different prudential filters for unrealized fair value gains and losses of AFS assets, using publicly available data on prudential filters and banks' financial accounts. This project tries to provide evidence on whether banks' behaviour is consistent . Moreover, capital ratios would move with the cycle, increasing in booms and falling in recessions, thus potentially affecting financial stability.
1. Regulatory capital is expected to be permanent, readily available to absorb losses, reliable, and indisputable as to its amount. See BCBS (2015) for a literature review of the interplay of accounting and regulation and its impact on bank behavior.
2. See EBA (2013) for a discussion of the arguments in favour and against the introduction of a prudential filter for unrealised gains.
with addressing regulatory risk and in particular with the search for more stable regulatory capital. If this were the case, the Basel III proposal to remove the filter would affect capital and liquidity management.
First, we investigate whether the inclusion of unrealised gains and losses arising from fair value instruments increases the volatility of capital. We could expect large movements in capital under turbulent financial markets if there are no filters, which could give rise to costly changes in banks' investment and risk management behaviour.
Second, we test whether European banks have different portfolio composition when they face different prudential filters. We analyse the relationship between portfolio composition and the treatment of unrealised gains and losses applied in European jurisdictions during the period 2005-2013. To carry out the empirical analysis, we take advantage of the heterogeneity of treatment in the different jurisdictions and in relation to different financial instruments and the changes that have been implemented in such treatment.
And finally, we examine whether regulatory capital is affected by the type and amount of the prudential filters, under the assumption that regulatory risk increases with the absence of these filters. As far as banks try to minimise the probability of breaching minimum regulatory ratios we can expect different actual capital ratios under different prudential frameworks, even taking into account the counterbalancing effect of the economic cycle.
We gather evidence that the implementation of Basel III in relation to filtering may have an effect on capital buffers and investment decisions. In particular, we find evidence that a) if the AFS filter had been removed from capital during the period 2005 to 2013, so that unrealised gains and losses would have been fully recognised in capital, the changes in capital ratios would have been much larger than those actually observed; b) if unrealised gains and losses from fixed income securities are not admitted in regulatory capital (neutralised), banks hold a higher proportion of AFS assets in relation to securities valued at fair value than if losses are recognised and gains are fully, partially or not recognised at all; c) the proportion of gains from debt instruments that are allowed to be recognised in regulatory capital when losses are fully recognised reduces the weight of AFS debt on total assets at fair value; d) the regulatory capital ratios of banks subject to debt neutralisation, when controlling for other determinants, are lower than the ratios for banks that are subject to an asymmetric filter, but the difference is not statistically significant and e) observed regulatory capital ratios are higher, the larger the proportion of unrealised gains from debt allowed to be recognised as own funds, after taking into account the economic cycle.
We conclude that the removal of the filters will be accompanied by increased capital volatility which will result in changes in banks' investment and capital strategy. On the one hand, we will observe a decline in AFS holdings of debt instruments by banks. As far as a high proportion of these instruments are government bonds, a contraction of trading in these markets could result. As a higher proportion of assets would be classified in other categories such as Held for Trading or Held to Maturity, liquidity management would become more costly. On the other hand, banks would be willing to hold higher capital buffers which would either require raising additional capital or reducing risk weighted assets, thus possibly affecting lending decisions.
Our research is linked to the literature that has been devoted to analyse whether banks use financial reporting discretion to circumvent capital adequacy requirements or to smooth earnings. In particular, it is related to the analysis of the reporting on gains and losses on asset sales as an accounting choice. To our knowledge, it is the first study that analyses banks reaction to prudential filters using European bank data. The paper also contributes to the field of research that focuses on the interaction of fair value accounting and capital regulation (Laux and Leuz 2009 The remainder of the paper is structured as follows. In Section 2 we present a summary description of the current regulatory and accounting treatment of financial assets that are classified as AFS. Section 3 discusses the analytical framework and Section 4 the empirical strategy. Section 5 is devoted to the results on capital volatility while Section 6 and 7 present the results on the impact of the neutralisation and the asymmetric filter, respectively. Section 8 presents some robustness checks and Section 9 concludes. The
Annex contains a From a prudential regulation perspective accumulated unrealised gains and losses from AFS assets may be subject to filtering for prudential purposes, with major differences across countries on the type of filter applied. That is, such unrealised gains or losses do not need to be fully reflected in regulatory capital.
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So, if the guidance was followed the main differences across jurisdictions would arise in a) the treatment of debt instruments (whether the jurisdiction applied the treatment for equity or the neutralisation one); b) the haircut to be applied on unrealised gains recognised in Tier2 capital and c) whether such haircut would be the same for equity than for debt instruments were to be applied in European member states on a best effort basis by national supervisors. The Guidelines established that fair value changes for the AFS financial instruments, should receive a differentiated treatment that would depend on the type of financial instruments, and on whether it was a loss or a gain. In particular, for equity instruments, unrealised losses would be fully subtracted from capital and unrealised gains added at least partly in Tier2 capital (See Table 1 ). The part that had to be added was at least the tax effect. So that equity instruments were subject to a so-called asymmetric approach.
Other AFS financial instruments, mostly debt instruments or financial instruments subject to interest rate risk had to be treated as either equity or follow the "neutralization" approach, by which neither unrealised gains nor losses were to be recognised in regulatory capital.
5 . So, differences in filters applied in different jurisdictions could be rather large.
We take advantage of such heterogeneity to carry out the analysis.
3. Held for Trading (HFT) instruments, which are held for trading purpose, are also measured at fair value and their value changes are recognized in the Profit and Loss account. Held to maturity (HTM) securities which are bought with the intention of retaining them until the maturity date are measured at amortised cost. If instruments classified as HTM are sold, the bank is penalised. 4. CEBS Guidelines covered also cash flow hedge reserve; own credit risk; AFS equities, loans and receivables, other AFS assets; own used and investment properties. CEBS/04/91; https://www.eba.europa.eu/regulation-and-policy/ownfunds/guidelines-on-on-prudential-filters-for-regulatory-capital. 5. Another difference is the choice between the portfolio-approach that aggregates all unrealised gains, versus the item by item approach, which is not analysed in this study. Moreover, CEBS Report (CEBS, 2007) showed that differences in implementation also resulted from whether a pre or a post tax approach had been followed. We normalize the data with expost treatment We have argued that the lack of filters introduces higher volatility in regulatory capital than under a filtered environment, which banks, wishing to minimise regulatory risk, will try to counterbalance. We assume that banks facing the risk of not meeting minimum capital requirements because of such additional volatility can react in two ways. On the one hand, they may hold a larger buffer over regulatory capital requirements so as to reduce the probability of hitting such minimum in spite of incurring larger capital fluctuations. On the other, they may reorganise their portfolio to stabilise their capital, thus reducing their holdings of instruments generating or contributing to capital volatility. In the latter case, we could expect that the existence and intensity of filters could affect the total volume of instruments generating gains or losses that can be subject to filtering that banks are willing to hold in their portfolio. We postulate that, in general, we would observe that in those jurisdictions without filters, the weight of financial instruments potentially generating gains and losses that can be filtered is less than in those jurisdictions where such filters exist. We also postulate that we will observe larger capital buffers in jurisdictions without filters, except if the procyclical effect of gains and losses counterbalances such reaction .
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We propose analysing the differential effect of, on the one hand, being subject to an asymmetric framework in relation to being subject to the so called "neutralisation" approach and, on the other hand, of being subject to an asymmetric approach in relation to a nonfiltered framework. Table 2 summarises the expected effects on the proportion of AFS instruments in the portfolio and on the regulatory capital ratio of changing from an asymmetric treatment to a neutralization framework and to a non-filtered approach in the first row and from neutralization to a non filtered framework in the second row.
. We could observe either or both of such reactions.
As for the first comparison, and as far as AFS holdings do provide a net benefit, in terms of liquidity management and as a hedging instrument, we would expect higher securities classified as AFS in banks that are subject to a neutralisation approach than in banks that are subject to asymmetric treatment. Under neutralisation, banks may capture all the benefits arising from AFS holdings without having to face its costs, in terms of regulatory risk. Moreover, as under an asymmetrical approach, unrealised losses are systematically translated into less regulatory capital, while unrealised gains are not, we can expect larger buffers in banks subject to such filters than in banks operating under a neutralization approach. A neutralisation approach minimizes or eliminates the pro-cyclical impact of accounting on bank capital regulation, and isolates capital from valuation fluctuations, thus reducing the incentives to hold a larger capital buffer and effectively reducing regulatory risk.
6. Models that postulate that banks try to maximise the return on equity to satisfy their investors do not predict any capital buffer, even in the face of increased capital volatility (Adrian and Shin,2010) . Banks would be expected to operate at the capital requirement level. The short term focus would also support banks' taking higher risk in the face of higher volatility, thus increasing their holdings of assets that give rise to higher variation when filters are removed. Under such an approach, high returns can be appropriated by bank managers and shareholders in the form of extra profits, while very low returns cause insolvency and consequently losses either for depositors or deposit insurance agencies. (Suárez,1998) 7. Thus, following the Basel III proposal of removing filters on unrealised gains and losses of financial assets measured at fair value would result in less AFS and/or more HTM instruments and higher capital ratios.
Therefore, we can expect that banks that are subject to neutralisation will show higher AFS debt holdings and lower capital ratios than banks operating in jurisdictions that apply an asymmetric treatment to unrealised gains and losses (upper left end of Table 2 ).
On the other hand, there is more volatility and thus larger regulatory risk under a non filtered approach than under an asymmetrically filtered one. In fact, if the filter is complete only losses are going to affect regulatory capital. Thus we could expect less AFS holdings if the filter is not there so as to reduce such induced volatility in capital. Moreover, we would also observe higher capital buffers on average under an unfiltered approach to face increased regulatory risk (upper right end of Table 2 ). The same arguments would hold when changing from a neutralization framework to a non-filtered one (lower right end of Table 2 ). We normalise the filters to their after tax expression, using the corporate tax rates provided by EUROSTAT for those jurisdictions that define the filters in relation to before tax unrealised gains. As we use after tax filters, some of the observed changes in filters are not regulatory driven, but arise from changes in tax rates.
As reflected in Table 3 We first test whether the inclusion of all fair value unrealised gains and losses would have had an impact on the volatility of regulatory capital if they would have been allowed to be recognised. We expect that such recognition would have implied an increase in overall capital volatility.
For this part, we compute volatility measures for capital ratios with and without filters and compare them.
We then analyse the impact of neutralisation on both portfolio composition and capital. Given that neutralisation can only discretionally be applied to fixed income securities we focus the analysis of the effects of this type of filter on the portfolio of debt instruments.
We estimate robust regressions with portfolio composition and capital as dependent variables and the filter variable as the explanatory variable of interest.
Finally, we analyse the impact of the asymmetric filter on portfolio composition and capital and cover both debt and equity instruments, using a similar approach.
Our basic specification for the analysis of the impact of filters on portfolio composition and capital uses a difference in difference approach so as to be able to interpret the effect of the prudential filters, which may change by year and jurisdiction, in terms of
We postulate that the determinants of portfolio composition (1) and capital ratios (2) can be expressed as alternative specifications of equations of the form:
. In particular, when we analyse the impact of neutralization, we define the AFS prudential filter variable neutral as the interaction term of the country dummy and the years when neutralisation was in place. That is, the prudential filter variable would take value 1 all the years in a given jurisdiction when neutralisation of debt instruments was applied and 0 when any other treatment was in place. When we analyse the effects of the different levels of the quantitative asymmetric filter, the AFS prudential filter variables (debt_filter and equi_filter)
are specified as the interaction between country and the filter size, so that it would have different values for a given jurisdiction over time. In particular, the larger the value of these filter variables is, the lower the filtered amount of unrealised gains is.
(1) taikt
where tajkt is the indicator of bank i's trading activity in country k at time t, that we proxy as the proportion of assets than can be subject to filtering over fair value assets and kikt would be 9. We must remember that the initial regulatory situation of different jurisdictions is not identical; that different jurisdictions have chosen different dates to carry out the intervention (the regulatory change) and that the implemented changes are not identical for all jurisdictions. the capital ratio of bank i in country k at time t. Our parameters of interest would be α1 and β1and we would test for their statistical significance and sign.
The equations would also include a set of j control variables that are bank and time dependent or that are country dependent. In particular, we would use in the portfolio equation, individual bank data to capture risk appetite, size, and idiosyncratic volatility as well as economic growth and banks' profitability, size, business model, liquidity and macroeconomic variables such as economic growth in the capital equation.
We first estimate these equations by OLS on the pooled sample including year and country dummies, to control for common country and time unobservable effects. In order to control for banks' fixed effects (that would be captured by α0i ) we also estimate the equations using a fixed effect estimator (FE) and also estimate by OLS the equations in first differences, but removing country dummies to avoid multicollinearity.
Capital volatility and unrealised gains and losses
To test whether capital volatility would have been higher if unrealised gains and losses from securities at fair value would have been fully translated into regulatory capital, we compute simple volatility measures using both total capital ratios and Tier1 capital ratios. We calculate the standard deviation of the observed total capital ratio (upper block in Table 4 ) and of Tier1 capital ratio (lower block in Table 4) by bank. We then construct "adjusted" capital ratios by adding all unrealised gains and losses that have been effectively filtered into the observed ratios and calculate the standard deviation of these adjusted capital ratios 10 ("adjusted" column in Table 4 ). We calculate the mean volatility by bank, by country and by year using both total and Tier1 capital ratios and for both values of the ratio and compare them. We expect that the volatility captured by the standard deviation of the adjusted capital ratios thus constructed would be larger than the corresponding one for the observed variable. As the results in Table 4 show, the inclusion of net unrealised gains and losses increases the mean volatility of capital for all the different definitions and such increase is statistically significant, as reflected by the t-ratios recorded in the last column. Therefore, we could expect that the removal of the filters proposed by Basel III will lead to higher capital volatility if banks do not react to counterbalance it.
10. They are adjusted by net "other comprehensive income", as a proxy for such unrealized gains and losses.
The neutralization filter for debt instruments
The first filter that we analyse is debt neutralisation and we try to establish its effects on portfolio composition and regulatory capital.
Debt portfolio composition and neutralization
The dependent variable that is proposed in order to analyse the effects of the neutralisation filter on portfolio composition is the proportion of AFS debt over total debt measured at fair value that includes available for sale plus held for trading debt (tafsdebt) 11 Bank's risk attitude could have an impact on the securities portfolio as it would affect the level and sources of income. Firm's tolerance to risk is captured through the variable risk that is constructed as the ratio of risk weighted assets over total assets, so that the higher its value the lower the risk aversion
. We would expect a positive sign for the prudential filter variable (neutral).
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Another independent variable that has been included is a proxy of uncertainty or volatility associated to the amount of unrealised gains, as more uncertainty would give rise to higher probability of breaching capital requirements. It is computed as the difference of the standard deviation of the changes in unrealised gains over time for each bank in relation to the average standard deviation of changes in unrealised gains every year (uncertainty). We can expect that the larger such deviation, the larger the volatility that unrealised gains and losses in AFS assets could potentially introduce in capital. We can expect a negative coefficient, as the more isolated is regulatory capital from value uncertainty (the smaller the value of uncertainty), the higher the proportion of assets giving rise to such uncertainty those banks would be willing to hold.
. The intrinsic risk associated with a given instrument is independent from its allocation to the AFS or HFT portfolio. However, AFS assets allow a more prudent liquidity management, so that we could expect that more risk lover banks are willing to hold higher proportions of such instruments to compensate. We postulate a positive sign for the coefficient in this variable.
Firm's size is captured through the natural log of assets (size), expecting a positive impact, as the larger the firm the larger the volatility that they are able to admit. Moreover, diversification benefits could weight on a firm's decision to take more AFS assets that give rise to uncertain outcomes. The "too-big-to-fail" argument suggests that larger banks would benefit from an implicit guarantee that, other things equal, decreases their cost of funding and allows them to take more risk. A quadratic variable is also included to capture non linearities in this relationship (size2)
The macroeconomic environment is included through gdp, the real GDP growth rate. We could expect that, in a downturn, firms trying to minimise regulatory risk would reduce the possible source of capital declines that arises with a high proportion of assets that 11. We can expect that the larger the proportion of assets that may generate gains or losses in a portfolio of a bank, the larger those unrealised gains and losses are going to be. Therefore, the larger the HFT portfolio, the larger the weight of unrealised gains or losses in net income and therefore in the P&L account. Net of taxes they will be part of regulatory capital. By the same token, the larger the AFT portfolio, the larger the proportion of unrealised gains or losses recognised on the balance sheet as other comprehensive income, (so in the revaluation reserve) and only if they are not filtered, they will become part of regulatory capital. 12. Under the assumption that regulatory weights adequately capture risk.
may generate losses that are reflected in the regulatory capital ratio. Both, AFS and HFT assets do give rise to such losses, but while the impact of HFT on capital is certain, the impact arising from AFS depends on the existence of filters. If gains and losses from AFS debt are neutralised, we can expect that the cycle will not have an impact on the proportion of AFS debt over debt valued at fair value, so that the impact of the economic growth variable under neutralization would be nil. To test for such hypothesis with an F-test (F_test_gpd) we include a multiplicative variable (neutral*gdp) expecting a similar value than the one obtained for the coefficient on gdp but with opposite sign. We could expect either a nil or positive sign for gdp, as in a boom unrealised gains may provide some leverage, while in a downturn, unrealised losses would be minimised.
We include in the specification an indicator variable for the existence of interest rate contracts that takes value 1 if there are interest rate derivative contracts and zero otherwise (int_contract) to proxy for the bank's hedging activity that may affect the desired investment portfolio holdings. The portfolio composition could also be influenced by the overall recorded past gains from all securities (past_gains(t-1)) as banks could try to hold those instruments that give rise to higher gains. We also test for the inclusion of the proportion of AFS equity over total equity at fair value (tafsequi) and for the equity filter (equi_filter) as it could be argued that banks could decide on the choice of composition between AFS debt and total debt at fair value, taking into account the choice they made for the equity portfolio and its corresponding regulatory treatment.
Finally, we also include a variable that captures the more stringent market conditions Effects (FE) (col 2) and OLS in first differences (col 3) with robust t-ratios are recorded in Table   5 , where the results for the test of the irrelevance of year dummies (F_test_for_years) and country dummies (F_test_for_country) are also included. The specification in first differences does not include year dummies as most regulatory changes take place around the same year, thus generating multicollinearity.
The results show a positive and statistically significant sign for the neutralisation filter variable, which is in accordance with our hypothesis of bank's attitude towards regulatory risk. Such results imply that if unrealised gains and losses arising from AFS debt are to be recognised in regulatory capital, as Basel III is proposing, firms will tend to hold lower proportion of these assets than under the regime where neither unrealised losses nor gains on AFS debt securities are recognised in regulatory capital.
As for the rest of the control variables, we find statistical evidence that larger uncertainty in gains is associated with lower holdings of AFS debt, supporting our hypothesis that banks try to minimise regulatory risk, as uncertainty could be associated with higher capital volatility and thus with an increased probability of breaching the regulatory minimum.
We also find that the larger the proportion of gains from equity admitted in regulatory capital the lower the holdings of AFS debt, and that the higher the AFS equity held the higher the AFS debt held, so that both instruments could play a complementary role. In fact, when we run a regression (not shown) where the explained variable is the sum of AFS debt and equity over total debt and equity at fair value, we also find that neutralization has a positive impact on AFS holdings and the equity filter a negative impact. Contrary to what we could expect, past gains show a statistically significant negative impact on the proportion of AFS debt (col 1 and 3), which could be due to the fact that available data does not allow us to distinguish among sources of gains. The results presented in col 4 to 6 in Table 7 show that past gains do have a positive impact on AFS equity holdings. We also find statistical evidence that during the crisis years more AFS debt was being held, possibly to ease liquidity management.
On the other hand, we do not gather evidence of a statistically significant impact of the cycle on the share of AFS debt. We obtain the opposite sign for the multiplicative coefficient (neutral*gdp) in all cases, but the F tests does not provide support for the hypothesis that they cancel each other. So we do not gather evidence that neutralisation isolates capital ratios from the economic cycle. So, our results point at GDP growth not playing a role in the decisions to distribute debt holdings between the HFT and the AFS portfolio. For the rest of the control variable the coefficient is not statistically significant. It therefore seems that the presence of a neutralisation filter increases the share of fair value debt that is classified as AFS, independently of uncertainty, the hedging activity, past gains, the proportion of AFS equity held or the equity regulatory treatment. (1) tafsdebt (equi)=afs debt(equity) over the sum of afs and hft debt(equity); neutral: dummy variable that takes value 1 when the bank is allowed to neutralise (exlude) unrealised gains and losses from regulatory capital and 0 otherwise; debt (equi)_filter: % of unrealised gains from AFS debt (equity) admitted as capital; int_contract: dummy variable that takes value 1 if bank has at time t interest rates derivatives and 0 otherwise; past_gains: lagged ratio of realised and unrealised gains over total asets; kratio*neutral: interaction between kratio (risk based capital ratio) and neutral; risk: risk weighted assets over total assets; size: ln of total assets; gdp: real GPD growth; uncertainty: deviation of standard deviation of changes in recognised and unrecognised gains over total equity by firm; neutral*gdp: interaction variable between neutral and gdp; size2=squared ln of total assets; crisis: dummy variable that takes value 1 if year>= 2009 and zero, otherwise. Estimated with annual data of individual banks from 2005 to 2013, being an incomplete panel. Robust t ratios in brackets. (*), (**) statistically significant at 10% and 5% level of confidence, respectively. F_test records p value of corresponding F test, where test_gdp tests for gdp+neutral*gdp=0; test_for_years tests for all year dummies=0 and _test_country tests for all country dummies=0.
TABLE 5. EFFECT OF THE NEUTRALIZATION FILTER ON THE WEIGHT OF DEBT ASSETS IN BANK PORTFOLIO. (2005-2013) (1)

Regulatory capital and AFS debt neutralization
To test for the effects of the neutralisation filter on observed capital ratios we use Tier1 ratio over risk weighted assets as the variable to be explained (t1ratio) 13 In this equation, we control for bank profits, as they are a source of capital, proxying them with the return on average assets that is provided by the SNL dataset (roaa). The intuition is that retained earnings are the cheapest way to increase the capital-to-asset ratio, so that we would then expect a positive relationship.
. We would expect a negative sign for the prudential filter variable (neutral).
We use the ratio of net loans to total assets as the measure of bank's lending activity (net loans) and include it as a determinant of bank's capital. Loans might be more profitable than other types of assets such as securities, but might be more costly to produce being associated with higher risk and thus requiring higher capital if regulatory risk is a driver of bank's behaviour. Alternatively, banks' lending activity is associated to traditional banking and thus to less risk, thus giving rise to a lower capital buffer. Depending on which effect dominates we can obtain a positive or a negative relationship.
We could expect that banks with a high level of liquid assets in spite of potentially receiving lower interest income than banks with less liquid assets, and thus having lower profits, are also less risk lovers, so they would also show higher capital ratios. The individual banks' ratio of liquid assets (cash and public debt) to total liabilities (liquidity) is used as a proxy of bank liquidity. The expected sign for the coefficient is positive.
Again, we include the cycle and bank's size as additional control variables. Larger banks have better risk diversification opportunities and thus lower cost of funding than smaller ones, so that we could expect a negative relation between capital and size (size). On the other hand, we can expect that the cycle (gdp) has a negative impact on the capital ratio, generating a procyclical effect, as banks would try to minimise regulatory risk in a downturn, while acting less prudently in a boom. The interaction variable neutral*gdp would capture the compensating effect under neutralisation.
The regulatory treatment of alternative financial instruments (equi_filter), besides the treatment of debt, could also influence capital decisions. Moreover, a bank can increase capital by selecting securities with an average unrealized gain larger than the average for all securities in the investment portfolio. So the previously defined past gains on securities variable (past_gains(t-1)) is also included in the specification.
Finally, the dummy variable crisis tries to capture the possible effects of the market conditions during the crisis on regulatory capital, which are not captured through the cycle variable.
As was in the case for portfolio composition, the analysis of the effects of neutralization on capital ratios, presented in Table 6 , is carried out using OLS (col 1), and FE (col 2) and OLS in first differences (col 3), to control for individual banks' effects. We find that the coefficient of the dummy variable is negative, as postulated, although not statistically significant. We therefore do not find evidence of neutralisation leading to lower capital ratios, when compared to an asymmetric treatment.
13. We do not have information on Pillar 2 capital requirements, which is confidential, so that we cannot measure the actual desired buffer.
As for the rest of the determinants of capital holdings, we find that profits have the expected positive impact on capital as shown from the positive and statistically significant sign of roaa. So, higher returns on average assets lead to higher solvency. We also find a negative relationship between size and regulatory capital, a result that is usually obtained in empirical analysis. The lower capital buffers that larger banks hold could result from moral hazard associated to the too big to fail hypothesis. Liquidity has also the expected positive sign, when individual effects are controlled for, so that, in general, banks that hold more liquid assets also show larger capital buffers. (1) t1ratio:tier1 capital ratio; neutral: dummy variable that takes value 1 when the bank is allowed to neutralise (exlude) unrealised gains and losses from regulatory capital and 0 otherwise; equi(debt)_filter: % of unrealised gains from AFS equity (debt) admitted as capital; past_gains: lagged ratio of realised and unrealised gains over total asets; roaa: net income over average assets (SNL); size: ln of total assets; gdp: GPD growth; net loans: % of net loans over assets ; liquidity: cash and public debt over liabilities; neutral clear effect on Tier1 capital. In fact, when the coefficient of net_loan is statistically significant (col 1) it shows a negative sign. It therefore seems that the size of the traditional business line could affect decisions on capital, so that the more traditional the business line is, the lower the regulatory capital that we will observe. Moreover, past gains seem to have a positive impact on the capital ratio but also only when the estimation is carried out without taking into account individual banks' effects (col 1. Finally, the dummy crisis is also statistically significant and it shows a positive sign, so that higher capital ratios were observed during the crisis years. We do not find evidence that the cycle or the regulatory treatment of equity does impact capital.
Asymmetric treatment of unrealized gains and losses of AFS instruments
The role of an asymmetric filter on portfolio composition and capital is addressed next. For debt, we use, as before, the ratio of AFS debt over total debt at fair value (tafsdebt). For equity, we define the variable tafsequi as the share of AFS equity over total equity at fair value. We can expect that lower or reductions in the asymmetric filters (debt_filter and equi_filter) would result in lower AFS securities and higher capital.
Portfolio composition and asymmetric filters
The results of the analysis of the impact of the asymmetric filters on AFS debt and equity holdings estimated with OLS (col 1, and 4), with FE (col 2 and 5) and with OLS in first differences (col 3 and 6) is presented in Table 7 .
In particular, cols 1 to 3 report the results for the debt portfolio and show that the debt filter has the expected positive and statistically significant coefficient, so that the higher the unrealised gains from debt allowed to be included in regulatory capital, the lower the holdings of AFS debt in banks' portfolio as to avoid increased uncertainty. On the other hand, the results obtained for the effects on the equity portfolio (cols 4 to 6) show that only when the estimation is carried out in first differences the equity filter has a negative and statistically significant impact. The lack of statistical significance of the coefficient of the filter variable in the estimation does not support the hypothesis that removing filters would result in less AFS equity. So, the asymmetric filter seems to have the expected effect mainly on debt portfolio.
Rather similar results in the debt portfolio equation are obtained for the rest of the explanatory variables, as when neutralization was being tested, although the statistical significance of some of them declines. The main differences arise in two control variables: on the one hand, the interaction between neutrality and growth is statistically significant (col 1
and 2) and in fact, the hypothesis that under neutralization the cycle does not affect the decision on the proportion of AFS debt that banks hold cannot be rejected (col 2, F_test_gdp); and on the other, uncertainty appears as statistically significant, but with a positive coefficient, in contrast to the results recorded in cols 1 and 2 of this same Table 7 and the results in Table 5 . The high correlation between uncertainty, some specific years, and growth could explain such positive coefficient. In fact, when the year dummies are dropped, we again get a negative sign for this variable.
As for the control variables in the equity portfolio equation, we find statistical evidence that hedging activity affects the proportion of AFS equity that banks hold. In particular, the presence of interest rate derivative contracts results in higher AFS equity holdings. We also find evidence that past gains have a positive impact on the proportion of AFS equity that banks hold, in contrast to the negative impact obtained for AFS debt, a result that could be reflecting that the main source of such gains is AFS equity. We also find evidence that the regulatory treatment of debt and the proportion of AFS debt affect AFS equity holdings in a similar fashion as the regulatory treatment of equity and the proportion of (1)See notes in Table 5   TABLE 7 .
EFFECT OF THE ASYMMETRIC FILTER ON THE WEIGHT OF AFS DEBT OR EQUITY IN BANKS PORTFOLIO. (2005-2013) (1)
AFS equity held affects AFS debt portfolio: the regulatory treatment has a negative impact on AFS equity and the debt holdings have a positive impact. The bank's size also seems to affect the proportion of AFS equity held. In particular, in the specification that does not control for fixed effects, the variable size appears as positive and statistically significant which can interpreted as indicating that larger banks tend to adopt more volatile but also more liquid portfolios in terms of AFS equity, but at a declining rate, as reflected by the negative sign in size2. Finally, during the crisis years, the holdings of AFS equity declined, in contrast to AFS debt, that increased.
Regulatory capital and asymmetric filters
The effect of asymmetric filters on the level of banks' Tier1 capital ratios is recorded in Table 8 and again analysed with OLS (col 1, and 4), with FE (col 2 and 5) and with OLS in first differences (col 3 and 6). Cols 1 to 3 reflect the effects of the debt filter on regulatory capital where we have restricted the population to banks operating in jurisdictions that do not allow neutralisation in order to isolate the effect of the quantity of unrealised gains allowed to be included in capital. Cols 4 to 6 reflect the effects of the equity filter on capital ratios.
The results suggest that, in accordance with our hypothesis, the impact on regulatory capital of the asymmetric filter on debt instrument is positive, and statistically significant, but only when banks unobservable heterogeneity is taken into account (cols 2 and 3). Such results indicate that the debt filter has an effect on observed capital ratios, so that the higher the proportion of unrealised gains admitted as regulatory capital, the higher the capital ratio that banks will hold. In particular, these results tell us that the removal of asymmetric filters on unrealised gains and losses on debt could lead to larger regulatory capital ratios.
On the other hand, the equity filter does not have a statistically significant effect on capital holdings, which may result from the low weight that such instruments have on banks'
portfolio. So we could expect that the removal of asymmetric filters on unrealised gains and losses on equity would not necessarily lead to larger regulatory capital ratios.
For the rest of the determinants of Tier1 capital ratio, the results show for most of them the expected sign, so that we find empirical evidence that profits have a positive impact on bank's capital, while size has a negative impact. As for the business line, the ratio of net loans appears again with a negative sign, so that the more focused on traditional activities a bank is the lower the capital ratio it holds, although it is not statistically significant if banks' fixed effects are accounted for. Again, if unobservable heterogeneity is not taken into account, past gains positively affect capital. We also find evidence that the crisis resulted in higher capital ratios. (1)See notes in Table 6 8 Robustness tests
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We next present a series of robustness checks for the different hypothesis that we have tested. First we carry out robustness checks for the effects of both types of filters on the portfolio composition and then move to the capital equation.
Effects on portfolio
In order to control for the effects that could arise because of the use of accounting data, we present in Table 9 In all these cases, the sign and statistical significance of the coefficient for the filter variables do not change in relation to the results already recorded: banks subject to neutralization show a larger proportion of AFS debt in their debt portfolio and the higher the amount of unrealised gains from debt allowed being included in capital, the lower the proportion of AFS debt in the debt portfolio. Moreover, there is evidence of a negative effect of the asymmetric equity filter on AFS equity, but such evidence is not systematic.
, columns 4 to 6 present the results for the asymmetric debt filter on the debt portfolio, as well, and columns 7 to 9 the results of the effects of the equity filter on the equity portfolio. The control variables are the ones used in Tables 5 and 7 .
We can therefore expect changes in debt portfolio composition arising from the removal of the filters and possible changes also in equity portfolio.
14. Similar results are obtained when we restrict the sample to those banks operating in jurisdictions that did not allow neutralization before 2007. 
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Effects on capital
As for the robustness checks of the effects of the filters on the capital equation, we present the results obtained for neutralization in Table 10 and for the asymmetric filters in Table 11 . In both cases, we first test whether it is not Tier 1 capital, but total capital that is affected by the treatment of unrealised gains and losses arising from debt instruments, so that we estimate the capital equation using total capital (kratio) as the variable to be explained. We then also carry out the estimation using lagged values of the explanatory variables (except the dummy variables for the filters and the crisis years) so as to control for the use of accounting data.
As recorded in cols 1 to 3 of Table 10 , the results previously obtained and recorded in Table 6 do not change: the debt neutralisation filter does not impact capital ratios, neither when we look at Tier 1 nor when the impact is on total regulatory capital. By the same token, when lagged explanatory variables are used as regressors (cols 4 to 6 in Table 10 ), these results do not change: we cannot find statistical evidence of neutralization impacting the capital ratio.
As for the effects of the asymmetric debt filter on capital, we again restrict the analysis to the banks which operate in jurisdictions that do not neutralise (col 1 to 6 in Table   11 ) so as to interpret the results in terms of the value of the asymmetric filter.
The results recorded in columns 1 to 3 in Table 11 do not find evidence that the debt filter affects total capital, as it did with Tier 1 capital ratios. This could support the hypothesis that banks build quality capital in the face of the uncertainty of breaching regulatory requirements, associated to the regulatory treatment of unrealised gains on debt. On the other hand, the results obtained with lagged explanatory variables (cols 4 to 6) support the initial results when we control for banks' unobserved heterogeneity: Tier 1 capital increases with the proportion of unrealised gains allowed to be accepted as regulatory capital.
The results of the robustness test for the effects of the equity filter on the AFS equity portfolio are recorded in cols 7 to 12 of Table 11 . Either when the variable to be explained is the total capital ratio (cols 7 to 9) or when the explanatory variables are lagged one period (cols 10 to 12) the qualitative result is the same: we still do not find evidence that the treatment of unrealised gains and losses from equity affect regulatory capital ratios. (1)See notes in Table 6 . kratio:risk based capital ratio;
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(2) Explanatory variables are lagged one period, except for neutral, debt_filter, equi_filter and crisis. Conclusions
Prudential regulators depart from some of the accounting rules to define the components of regulatory capital, setting filters for prudential purposes so as to preserve the loss absorbing capacity of capital. Currently, European jurisdictions can choose between neutralising unrealised losses and gains from fixed income instruments, so that such value changes do not affect regulatory capital or they can choose an asymmetric filter for both debt and equity instruments, by which losses are always accounted for while unrealised gains can only compute as regulatory capital with a haircut.
The proposal contained in Basel III to remove all prudential filters of unrealised gains and losses of instruments at fair value arises as a result from the debate on whether they have been an obstacle to the early identification of problems during the crisis. On the other hand, banks have raised concerns about the effects of the increased volatility of capital ratios that such change would imply, as, with the objective of minimising such volatility in the face of increased regulatory risk banks may be induced to hold larger buffers and to reduce their demand for fixed term securities.
This study provides empirical evidence for European banks of a) the possible impact on capital volatility of introducing in its computation unrealised gains and losses arising from Available For Sale securities; b) the effect of these prudential filters on the demand for assets to be held as AFS and c) the impact of such filters on regulatory capital.
We find that adjusting past observed banks' capital ratios with observed unrealised gains and losses results in more capital volatility, ceteris paribus. We can thus expect that the removal of all filters could be accompanied by higher volatility in capital ratios. As far as banks are concerned with regulatory risk, such increased volatility could result in changes in investment and capital strategy. In fact, our findings suggest that the regulatory treatment of unrealised gains and losses affects banks' behaviour.
In particular, we gather evidence that if unrealised gains and losses from fixed income securities are neutralised, and thus not recognised in regulatory capital, banks tend to hold a higher proportion of these assets in relation to securities valued at fair value than if losses are recognised and gains are not or only partially accepted. We could therefore expect that if the possibility of neutralisation is removed, we will observe a decline in AFS holdings of debt instruments, most of which are sovereign bonds. Given that banks provide a large part of the demand of long-term government securities, we could expect a contraction of trading in these markets. We could also expect costly changes in liquidity management as the decline in the incentive to devote excess liquidity to fixed income securities would require redefining investment strategies. In particular, the removal of filters could result in more assets being classified as held to maturity, impairing liquidity by the classification of assets in that portfolio.
It could even affect banks' ability to lend.
We have gathered evidence that the impact of the asymmetric filter for debt instruments, where losses are fully recognised while gains are only partially included in regulatory capital, on banks' decisions is channelled both through capital ratios and through investment composition. In particular, we have found that the size of the filter for gains on debt instruments negatively affects the proportion of AFS debt that banks hold in relation to these assets held at fair value. Therefore, the removal of the current asymmetric filter for debt instruments would reduce the weight of AFS debt over total debt at fair value, reinforcing the effect of the change from neutralisation to full recognition of gains and losses.
We also gathered evidence that under an asymmetric framework the size of the filter for debt instruments positively affects the amount of Tier 1 regulatory capital that banks hold.
Removing such asymmetric filter will thus result in larger capital ratios.
On the other hand, we could not gather robust evidence that the regulatory treatment of unrealized gains and losses from equity impacts either the distribution of equity between the AFS and the Held for Trading portfolio or the standard capital ratio. However, our findings suggest that the equity portfolio could be marginally affected when the removal takes place, resulting in lower AFS equity holdings.
In fact, the results obtained for capital and portfolio composition are aligned with the hypothesis that banks' main concern is capital volatility, which will certainly increase with the proposed removal of prudential filters, and the higher probability of breaching regulatory ratios associated to such volatility.
The accompanying higher risk sensitivity and higher transparency that the removal of these filters will generate need to be analysed if the benefits are also to be considered. In fact, these effects would be especially welcomed during a crisis, when unrealised losses tend to accumulate, so that the presence of filters would mask the actual solvency position of banks.
In particular, without filters, losses would be fully transferred to capital and there will be no incentives to accumulate assets that become illiquid as banks try to delay the recognition of losses in income until very late. The analysis of such improvements in corporate governance and in the provision of early warnings of possible problems is not addressed in this article. On the other hand, such recognition would intensify procyclicality in capital ratios, thus generating financial stability concerns. 
APPENDIX
